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(54) CUTTING TOOL MADE OF COMPOSITE CERMET, EXCELLENT IN BREAKAGE RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cutting tool made of composite cermet, excellent in breakage resistance and 
showing superior machinability over a long period. 

SOLUTION: This cutting tool made of composite cermet is constituted of a composite cermet having a structure which consists, 
microscopically, of spotted phases and continuous phases of skeleton structure existing between the spotted phases and in which 
the size of the spotted phases, measured by the longest diameter, is ≤200 μm and the spotted phases with a size of 40-200 
μm comprise 10-50 area % of the whole, the total amount with the continuous phases. Further, the spotted phases are 
constituted of a cemented carbide having a composition consisting of 5-20 wt.% of Co and/or Ni as bmdmg-phase-forming 
component and the balance essentially tungsten carbide as dispersed-phase-forrning component. Moreover, the continuous 
phases are constituted of a titanium carbonitride type cermet having a composition consisting of 5-20 wt.% of Co and/or Ni as 
binding-phase-forming component and the balance essentially a Ti-type compound carbonitride solid solution, as 
dispersed-phase-forrning component, of Ti and one or more elements among Nb, Ta, W, Mo, Zr, V, Cr, and Hf. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] When it uses for this invention performing intermittent cutting as which it has the 
outstanding deficit-proof nature, therefore deficit-proof nature is required, such as steel and cast iron, at high speed, there is no 
generating of a chip, a chipping (minute chip), etc. in a cutting edge, and it is related with the cutting tool made from a compound 
cermet which continues and demonstrates the outstanding cutting- ability ability at a long period of time. 
[0002] 

[Description of the Prior Art] Generally the cutting tool made from a charcoal titanium-nitride system cermet is conventionally 
used for continuation cutting and intermittent cutting, such as steel and cast iron, and this cutting tool made from a charcoal 
titanium-nitride system cermet is a binder-phase formation component. Co and/or nickel are contained five to 20% of the weight, 
and it is also just going to be known well to consist of charcoal titanium-mtride system cermets to which the remaining subject 
serves as Ti as a dispersed phase formation component from one or more sorts in Nb, Ta, W, Mo, Zr, V, Cr, and Hf of Ti system 
compound charcoal nitride solid solutions [CN (Ti, M) shows hereafter]. 
[0003] 

[Problem(s) to be Solved by the Invention] The present condition is being easy to generate a chip and a chipping in a cutting edge 
owing to the shortage of toughness, if it uses for performing intermittent cutting, such as steel and cast iron, for this at high speed 
especially in the cutting tool made from the above-mentioned conventional charcoal titanium-nitride system cermet although a 
demand of as opposed to [ on the other hand, highly-efficient-izing of cutting equipment in recent years is remarkable, and ] 
laborsaving is also strong and cutting's is in the inclination of improvement in the speed in connection with this, and resulting in a 
use life comparatively for a short time. 
[0004] 

[Means for Solving the Problem] Then, even if this invention person etc. uses for high-speed intermittent cutting, such as steel 
and cast iron, from the above viewpoints, there is no generating of a chip, a chipping, etc. in a cutting edge. While having the 
organization where a microstructure top spot phase is distributed and the continuous phase of skeleton structure exists a cutting 
tool in the aforementioned spot interphase as a result of inquiring that the cutting tool which demonstrates the outstanding 
abrasion resistance should be developed Similarly measure the aforementioned spot phase with the diameter of the microstructure 
top longest, and it has the size of 200 micrometers or less. At a rate for which the thing within the limits of 40-200 micrometers 
accounts to a total amount (whole) with the aforementioned continuous phase, and ten to 50 area %, 1 5 - 35 area % is occupied 
desirably. Co and/or nickel as a binder-phase formation component 5 - 20 % of the weight, Contain six to 15% of the weight 
desirably, and the remaining subject consists of WC as a dispersed phase formation component. Furthermore, the need is 
accepted. The carbide of Cr, V, Ti, Nb, Ta, and Zr, And it constitutes from cemented carbide contained as one sort in two or more 
sorts of compound carbide of these components containing W, a compound charcoal nitride, etc., or a dispersed phase formation 
component detailed two or more sorts. For the aforementioned continuous phase, Co and/or nickel as a binder-phase formation 
component 5 - 20 % of the weight, It contains eight to 1 5% of the weight desirably, and the remaining subject is CN (Ti, M) 
(however, M) as a dispersed phase formation component. If constituted from a compound cermet constituted from a charcoal 
titanium-nitride system cermet which consists of one or more sorts in Nb, Ta, W, Mo, Zr, V, Cr, and Hf being shown As for the 
cutting tool made from a compound cermet of this result, remarkable improvement in toughness is achieved with the spot phase of 
the aforementioned cemented carbide. Not to mention continuation cutting and intermittent cutting in the usual conditions from 
the abrasion resistance which comes to have the deficit-proof nature which was excellent with this, and was excellent with the 
continuous phase of the aforementioned charcoal titanium-nitride system cermet being held There was no generating of a chip, a 
chipping, etc. in a cutting edge, when intermittent cutting, such as steel and cast iron, was especially used for carrying out at high 
speed, the outstanding abrasion resistance was shown and if possible, the research result of closing cutting over a long period of 
time was obtained. 

[0005] this invention is constituted from a compound cermet characterized by providing the following. For the aforementioned 
spot phase, Co and/or nickel as a binder-phase formation component And 5 - 20 % of the weight, Contain six to 15% of the 
weight desirably, and the remaining subject consists of WC as a dispersed phase formation component. Furthermore, the need is 
accepted. The carbide of Cr, V, Ti, Nb, Ta, and Zr, And it constitutes from cemented carbide contained as one sort in two or more 
sorts of compound carbide of these components containing W, a compound charcoal nitride, etc., or a dispersed phase formation 
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component detailed two or more sorts. For the aforementioned continuous phase, Co and/or nickel as a binder-phase formation 
component 5 - 20 % of the weight, It contains eight to 15% of the weight desirably, and the remaining subject is CN (Ti, M) 
(however, M) as a dispersed phase formation component. What has the feature in the outstanding cutting tool made from a 
compound cermet of the abrasion resistance which it comes to constitute from a charcoal titanium-nitride system cermet which 
consists of one or more sorts in Nb, Ta, W, Mo, Zr, V, Cr, and Hf being shown. It is made based on the above-mentioned research 
result, and they are a microstructure top and a spot phase. They are ten to 50 area %, and the organization which occupies 15-35 
area % desirably at the rate for which consists of a continuous phase of the skeleton structure which exists in the aforementioned 
spot interphase, measures the aforementioned spot phase with the diameter of the longest, and has the size of 200 micrometers or 
less, and the thing within the limits of 40-200 micrometers accounts to a total amount (whole) with the aforementioned continuous 
phase. 

[0006] In addition, having made into 5 - 20 % of the weight each content of Co of the charcoal titanium-nitride system cermet 
which constitutes the cemented carbide which constitutes a spot phase, and a continuous phase in the cutting tool of this 
invention, and/or nickel If the content has a bad degree of sintering, and cannot secure desired intensity and desired toughness at 
less than 5 % of the weight but the content, on the other hand, exceeds 20 % of the weight Having measured the size of a spot 
phase with the diameter of the longest, and having been referred to as 200 (it being below the same) micrometers or less based on 
the reason abrasion resistance comes to fall rapidly It is because this will serve as an origin of destruction and it will become easy 
to generate a chip and a chipping in a cutting edge, if the size exceeds 200 micrometers. The distribution of 10 - 50 area % of the 
spot phase of the size within the limits of further 40-200 micrometers which comes out comparatively It cannot set experientially 
and the deficit-proof nature which the rate of the spot phase of the size within the limits of 40-200 micrometers excelled [ % 1 10 
area / under ] in the request cannot be secured. It is from the reason abrasion resistance will come to fall on the other hand if the 
rate of the spot phase of the size within the limits of 40-200 micrometers similarly exceeds 50 area %. Therefore, when the size of 
a spot phase is less than 40 micrometers, even if this exists at a rate of 1 0 - 50 area %, the deficit-proof nature which was 
excellent in the request cannot be secured. 
[0007] 

[Embodiments of the Invention] Below, an example explains concretely the cutting tool made from a compound cermet of this 
invention. First, each has a mean particle diameter within the limits of 0.5-2 micrometers, and it is commercial TiCN (hereafter 
all by the weight ratio) in order to form the raw material powder for continuous-phase formation. TiC/TiN=50/50 powder, TiN 
powder, TaC powder, NbC powder, WC powder, Mo2 C powder, ZrC powder, VC powder, CN (Ti, Ta, V) [Ti/Ta/V=70/20/10, 
C/N=60/40] powder, CN [Ti/Nb/Mo=80/10/10, C/N-50/50] powder, (Ti, Nb, Mo) CN [Ti/W=30/70, C/N=70/30] powder, (Ti, 
W) CN [Ti/Ta=60/40, C/N=50/50] powder, (Ti, Ta) CN [Ti/W/Mo=70/20/10, C/N=70/30] powder, (Ti, W, Mo) CN 
[Ti/Ta/Mo=80/10/10, C/N=50/50] powder, (Ti, Ta, Mo) Prepare nickel powder and Co powder and these raw material powder is 
blended with the combination composition shown in Table 1 . 10kg/mm2 after carrying out wet blending for 72 hours and drying 
with a ball mill Press forming is carried out to a green compact by the pressure. This green compact is sintered on condition that 
maintenance for 2 hours to the predetermined temperature in the vacuum atmosphere of O.Oltorr, or the nitrogen-gas-atmosphere 
mind of 20torr(s), and within the limits of 1450-1 550 degrees C. The charcoal titanium-nitride system cermet which a binder 
phase becomes from nickel, or nickel and Co, and the subject of a dispersed phase becomes from CN (Ti, M) is formed, raw 
material powder A-N for continuous-phase formation with the mean particle diameter shown in Table 1 was prepared, 
respectively by grinding by the roll crusher and vibration mill which are the grinder of marketing of this succeedingly, and 
applying to the screen (JIS-Z8801 : - equivalent to 32 micrometers of openings) of 440 meshes 

[0008] Moreover, each has a mean particle diameter within the limits of 0.5-5 micrometers in order to form the raw material 
powder for spot phase formation. And commercial WC powder, TiC powder, TaC powder, ZrC powder, VC powder, Cr 3C2 
Powder, C (W, Ti) [WC/TiC=70 / 30] powder, C [WC/TiC/TaC=5 0/3 0/20] powder, (W, Ti, Ta) TaC/NbC=90 / C[10] (W, Ti) 
CN [W/Ti=70/30, C/N=70/30] powder, (Ta, Nb) And prepare Co powder and these raw material powder is blended with the 
combination composition shown in Table 2. 10kg/mm2 after carrying out wet blending for 24 hours and drying with a ball mill 
Press forming is carried out to a green compact by the pressure. This green compact is sintered on condition that maintenance for 
2 hours to the predetermined temperature in the vacuum atmosphere of O.Oltorr, or the nitrogen-gas-atmosphere mind of 5torr(s), 
and within the limits of 1350-1450 degrees C. The cemented carbide which a binder phase becomes from Co and the subject of a 
dispersed phase becomes from WC is formed. This is succeedingly ground by the roll crusher and vibration mill which are a 
commercial grinder, raw material powder a-n for spot phase formation was prepared, respectively by carrying out screen analysis 
so that it may have the grain size of particle-size-distribution within the limits similarly shown in Table 2 using the screen 
(JIS-Z8801 : - equivalent to 212-38 micrometers of openings) of 70-390 meshes 

[0009] Subsequently, the above-mentioned raw material powder A-N for continuous-phase formation and raw material powder 
a-n for spot phase formation are mutually blended with the rate shown in Table 3, respectively. 10kg/mm2 after blending dryly 
using a commercial rotary-mixer mixer Press forming is carried out to a green compact by the pressure. This green compact The 
inside of the vacuum atmosphere of O.Oltorr, or the nitrogen-gas-atmosphere mind of 10torr(s), It sinters on condition that 
maintenance for 2 hours to the predetermined temperature within the limits of 1450-1550 degrees C. this invention cutting tools 
8-14 with the configuration of the cutting tools 1-7 made from this invention compound cermet with the configuration of ISO 
specification SPGN 120408 (henceforth this invention cutting tool) and this SNGN1 20408 were manufactured by performing a 
grinding process to this, respectively. Moreover, cutting tools 8-14 were conventionally manufactured on the same conditions, 
respectively the cutting tools 1-7 made from a charcoal titanium-nitride system cermet (conventionally henceforth a cutting tool), 
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and conventionally except using only the above-mentioned raw material powder A-N for continuous-phase formation as shown in 
Table 4 for the comparative purpose. 

[0010] Next, the arbitrary part is observed with a scanning electron microscope (scale factor : 200 times) about this invention 
cutting tools 1-14 obtained as a result. About that to which a photograph of the organization is taken, and group **** exists in 
this organization photograph the diameter of the longest of each group ****-- measuring — this — diameter of the 
longest: 200-micrometer super-** — said, while classifying into a 40-200 micrometers thing and a less than 10-40 -micrometer 
thing (a less than 10-micrometer thing is not measured since exact measurement is difficult) Each distribution rate (rate of area) 
was measured using image-analysis equipment. These measurement results were shown in Table 3. in addition, it appears in 
cutting tools 1 -14 not to mention group **** not existing conventionally 

[001 1] this invention cutting tools 1-7 and conventionally furthermore, about cutting tools 1-7 **-ed material : The round bar 
containing the four length direction regular-intervals fluting of SCN440, cutting-speed:280 m/min, It cuts deeply 0.2 mm/rev. 
Delivery : :2mm, cutting-time: 3 min, The high-speed mtermittent-cutting examination of alloy steel is performed by ******. this 
invention cutting tools 8-14 and conventionally about cutting tools 8-14 **-ed material: — the square bar of FC300, and 
cutting-speed:350 m/min — sending ~ :0.2mm /, and edge - it cut deeply, the high-speed milling cutter cutting (intermittent 
cutting) examination of cast iron was performed on condition that :2.5mm and cutting-time: 3 Omin**, and any examination 
measured the width of flank wear land of a cutting edge 
[0012] 
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[0016] 

[Effect of the Invention] this invention cutting tools 1-14 from the result shown in Tables 3 and 4 Also in the high-speed 
intermittent cutting as which deficit-proof nature is required by existence of group **** which consisted of cemented carbide As 
opposed to the abrasion resistance which does not have generating of a chip or a chipping in a cutting edge, and was excellent in 
it being shown It is clear for there to be no existence of the aforementioned group ****, and for generating of a chip or a chipping 
not to all be avoided by the cutting edge in cutting tools 1-14 owing to the shortage of toughness conventionally which consisted 
of charcoal titanium-nitride system cermets substantially, but to result in a use life comparatively for a short time. As mentioned 
above, since the cutting tool made from a compound cermet of this invention demonstrates the cutting-ability ability which 
showed the remarkably excellent abrasion resistance, continued and was especially excellent also in high-speed intermittent 
cutting, such as steel and cast iron, at the long period of time not to mention continuation cutting and intermittent cutting in the 
usual conditions, it can respond to highly-efFicient-izing of cutting equipment, and laborsaving of cutting at satisfaction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of a spot phase and a continuous phase of the skeleton structure which exists in the aforementioned spot 
interphase on microstructure. the aforementioned spot phase It constitutes from a compound cermet which has the organization 
which occupies 10-50 area % at a rate for which measures with the diameter of the longest, and has the size of 200 micrometers 
or less, and the thing within the limits of 40-200 micrometers accounts to a total amount (whole) with the aforementioned 
continuous phase. And Co and/or nickel are contained for the aforementioned spot phase five to 20% of the weight as a 
binder-phase formation component. It constitutes from cemented carbide which the remaining subject becomes from the tungsten 
carbide as a dispersed phase formation component, and Co and/or nickel are contained for the aforementioned continuous phase 
five to 20% of the weight as a binder-phase formation component, the remaining subject Ti as a dispersed phase formation 
component, The cutting tool made from a compound cermet which was excellent in the deficit-proof nature characterized by 
constituting from a charcoal titanium-nitride system cermet which consists of one or more sorts in Nb, Ta, W, Mo, Zr, V, Cr, and 
Hf of Ti system compound charcoal nitride solid solutions. 



[Translation done.] 
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